Abstract While performance-based tests of everyday functioning offer promise in facilitating diagnosis and classification of HIV-associated neurocognitive disorders (HAND), there remains a dearth of well-validated instruments. In the present study, clinical correlates of performance on one such measure (i.e., Medication Management Test-Revised; MMT-R) were examined in 448 HIV? adults who were prescribed antiretroviral therapy. Significant bivariate relationships were found between MMT-R scores and demographics (e.g., education), hepatitis C coinfection, estimated premorbid IQ, neuropsychological functioning, and practical work abilities. MMT-R scores were not related to HIV disease severity, psychiatric factors, or self-reported adherence among participants with a broad range of current health status. However, lower MMT-R scores were strongly and uniquely associated with poorer adherence among participants with CD4 T cell counts\200. In multivariate analyses, MMT-R scores were predicted by practical work abilities, estimated premorbid functioning, attention/working memory, learning, and education. Findings provide overall mixed support for the construct validity of the MMT-R and are discussed in the context of their clinical and research implications for evaluation of HAND.
Introduction
While it is well established that HIV damages brain structure and function, combination antiretroviral therapy (cART) has significantly changed the prevalence of HIVassociated neurocognitive disorders (HAND) [1] [2] [3] . Specifically, severe dementia related to HIV during the era of cART has decreased dramatically [3, 4] , but less severe forms of HAND, which adversely impact everyday functioning [5] , persist and may be more prevalent in the cART era [2] . HIV effects on both neuropsychological (NP) and everyday functioning have supported the use of laboratorybased functional measures to complement NP assessment for studies in order to understand the impact of HIV on everyday life functioning and to facilitate diagnosis of HAND [5] [6] [7] .
For example, there is evidence that impaired neurocognition in HIV is associated with diminished medication management capacity [5, [8] [9] [10] [11] [12] and poorer medication adherence [13, 14] . Specific cognitive domains such as retrospective learning [5, 10] and memory [8] , prospective memory [12] , executive functions [5, 8, 10] , and psychomotor speed [8] are most reliably associated with medication management and adherence [13, 14] . Moreover, the impact of various NP abilities on adherence appears to be independent of other factors known to influence adherence, such as depression and substance use [13, 14] . Strict adherence to cART remains essential to the successful management of HIV disease [15] . Reciprocal interactions between medication adherence and NP functioning in HIV have raised the possibility that neurocognitive dysfunction leads to diminished medication adherence that permits HIV replication in the CNS and leads to further neurocognitive decline [16, 17] .
Few published studies have investigated laboratorybased measures of medication management as predictors of actual adherence, and fewer still have specifically investigated the predictive validity of measures of medication management in persons with HIV. Albert and colleagues [8] were the first to address this limitation, adapting the medication component of the well-validated observed tasks of daily living paradigm [18] into an objective performance test tailored specifically to antiretroviral medications (the Medication Management Test, or MMT). This simulation evaluates both ''pill dispensing'' (i.e., compliance with an HIV dosage/regimen indicated by correct placement in a one-week pillbox) and ''medication inference'' (i.e., correct interpretation of medication insert and dosing instructions). Other studies have begun to investigate the NP, demographic, and disease factors that influence medication management, and the relationships between laboratory tests of medication management and actual patient adherence and its biological outcomes [8] .
The three studies used to develop the MMT [8] indicated that lower NP functioning was associated with poorer performance on both dimensions of the MMT. These effects were greatest in those with NP scaled scores greater than 2 standard deviations below the mean, and varied by domains. Executive functions and psychomotor speed domain performance were significantly associated with pill dispensing scores, while memory domain performance was significantly associated with medication inference scores. When both cognitive status and MMT performance were used to group participants, those with poor memory and poor MMT performance were more likely to make medication recall errors [8] . A follow-up study [9] replicated the relationships between pill dispensing and executive functions and psychomotor domain performance, and further suggested that individuals with NP impairment may adapt by adopting a fixed medication schedule to manage medications (see also [13] ). Demographic and disease correlates of MMT performance have also been identified. For example, fewer years of educational attainment and lower medication numeracy in women and African-Americans have been associated with lower scores on the MMT [11, 19] . Time since HIV diagnosis is the only index of HIV disease of which we are aware that has thus far been associated with MMT performance [19, 20] .
Performance on the MMT-Revised (a 10-min subset of the most reliable and valid MMT items based on an HIV sample pilot test) is associated with both NP and everyday functioning. NP impaired participants were more likely to fail the MMT-R than unimpaired individuals and the two NP domains that predicted medication management failures were executive dysfunction and learning deficits [21] . Older HIV-positive adults with NP impairment may be at particular risk of poorer MMT-R performance [22] . MMT-R scores also significantly differed by IADL functional status, such that dependent individuals performed significantly more poorly than independent individuals [21] . MMT-R scores are not predicted by self-reported medication adherence, suggesting that functional impairment is better detected by performance-based measures than patient self-report [22] .
A reliable and valid measure of medication management capacity to complement NP testing in patients with HIV would be valuable to research and potentially clinical care. Therefore, we examined the relationship of medication management capacity, as measured by the MMT-R, to NP functioning and adherence in a large sample of participants with HIV on ART. These relationships were evaluated in the context of other factors that are known or suspected to be involved in adherence, such as demographics, health and disease characteristics, psychiatric status (e.g., depression, alcohol substance use), and other abilities of everyday functioning. We tested the following hypotheses:
(1) that poorer medication management capacity (i.e., lower MMT-R scores) would be associated with lower adherence, (2) that lower NP functioning would be associated with lower MMT-R scores, with the domains of executive functions and episodic memory best predicting poorer performance on the MMT-R, and (3) that MMT-R scores would uniquely contribute to the prediction of adherence beyond that which can be explained by psychiatric functioning, NP functioning, and other factors that are thought to affect adherence.
Methods
This study was conducted on retrospective data from the multi-site, NIH-funded CNS Antiretroviral therapy effects research (CHARTER; www.charterresource.ucsd.edu). Procedures for CHARTER were approved by the Human Subjects Protection Committees of each participating institution. Written informed consent was obtained from all study participants. All participants underwent an extensive neuromedical and NP evaluation that included medical history, structured neurologic and medical examination, collection of blood and urine samples, and administration of measures of neurocognition, psychosocial functioning, substance use, and everyday functioning. Medical procedures were performed by physicians, nurse practitioners, or trained nurses and research associates according to established protocols. NP measures were administered by trained psychometrists.
Participants
Data were from 448 adult CHARTER participants who currently were prescribed ART. Utilizing published guidelines [6] for classifying the likely influence of conditions other than HIV on the brain and neurocognitive functioning, CHARTER participants are classified with respect to whether the most commonly encountered comorbid conditions should be considered incidental, contributing, or confounding (see [23] for details). Only participants that were classified as having incidental (n = 300) or contributing (n = 148) conditions were included in the current study. Participants ranged in age from 19 to 69 years (M = 44.7, SD = 8.5), were mostly male (81 %), and on average were high school educated (M = 12.9, SD = 2.4). Forty-two percent were Black or African American, 45 % were Caucasian, and 11 % were Hispanic. Estimated duration of HIV infection ranged from 6 months to just over 27 years (M = 11.4 years; SD = 6.3) and 74 % were categorized as having a history of AIDS according to CDC guidelines. For estimated premorbid functioning, scores generally fell in the average range. Participant demographic and health characteristics are presented in Table 1 .
Measures

Medication Management Test, Revised (MMT-R; [5])
The MMT-R is a measure of one's ability to accurately dispense medications according to a fictitious prescription regimen and answer questions about mock medications. The MMT-R takes about 10 min to complete and includes elements from a ''pill dispensing'' component and a ''medication inference'' component. In the former component, participants are observed and scored with respect to their ability to dispense 1 day's dosage and follow a fictitious prescription regimen, which includes 5 different mock medications consistent with many of the current therapies that are used in the treatment of HIV. Pill bottles are provided with realistic instructions on standardized labels. As part of this task, participants must transfer the correct number of pills from the pill bottles to a medication organizer designed to hold a 1-week's supply of medication. Participants are scored on the total percentage of prescriptions that they correctly place in the organizer. The ''medication inference'' component includes 7 items presented in ascending order of difficulty, and requires participants to answer questions regarding the mock medications as well as one over-the-counter medication insert. Total scores on the MMT-R range from 0 to 10. Consistent with prior research, impairment on the MMT-R was defined as scores of five or below (Heaton et al. [5] ).
ACTG Adherence Questionnaire [24]
The ACTG Adherence Questionnaire asks respondents to provide information about each of their HIV medications, such as name of drug, prescribed doses per day, prescribed number of pills per dose, and any specific instructions, (e.g., ''with food,'' ''on an empty stomach,'' etc.).
Respondents are also asked about HIV medications that they took for each of the last 4 days, including the name of each medication and how many pills they had skipped taking that day. They are then asked about more distal adherence, such as skipping medications over the past weekend (Saturday/Sunday) and identifying the last time they skipped any medications (e.g. within the past 4 days, within the past 2 weeks, 2-4 weeks ago, 1-3 months ago, more than 3 months ago, and never skip medications).
Respondents who report ever skipping their medications are presented a list of reasons commonly given for missing doses of medications (e.g. away from home, busy with other things, simply forgot) and are asked to rate on a fourpoint scale (never, rarely, sometimes, often) how often each reason applies to them. Finally, respondents are given a list of 12 symptoms commonly experienced by people with HIV (e.g. nausea, weight loss) and are asked to rate how frequently they experienced each symptom during the prior 2 weeks (never, rarely, sometimes, often). Participants self-reporting adherence levels C90 % were classified as ''adherent,'' with \90 % classified as ''non-adherent.''
Neuropsychological Measures
Participants completed a comprehensive NP test battery emphasizing tests that are known or expected to be sensitive to the deficits associated with HIV infection. More specifically, the NP battery consisted of a premorbid estimate of intellectual functioning (Wide Range Achievement Test 3rd Edition-Reading subtest [25] ), and tests to assess the following domains: (1) Figure Memory Test [26] ). After conversion to demographically-corrected T-scores using published normative data, clinical ratings of global functioning and functioning in each NP domain were made by senior neuropsychologists on a 9-point scale (1 = above average to 9 = severe impairment), consistent with published procedures [31] . For the current study, impairment was defined as a rating of 5 (i.e., definite mild impairment) or greater.
Everyday Functioning
Measures of everyday functioning included the COMPASS Computerized Assessment [32] of job knowledge, skills, interests, and abilities, as well as a modified measure of ability to perform instrumental activities of daily living (IADLs) required for living independently [5] . The COMPASS is a computerized assessment involving three practical subtests that assess work-related abilities (i.e., finger dexterity, general motor coordination, and ability to follow instructions) and takes approximately an hour to complete. Each subtest includes a practice session to familiarize the examinee with the instructions and controls (e.g., knob, button press). Questions are presented from the lower to the higher levels of difficulty, with successful completion of easier items required for advancement to more difficult items. The 15 subtest scores are converted into a 14-domain Dictionary of Occupational Titles [34] profile based on previous factor analyses [32] . COMPASS validity is supported by research linking the measure to performance to employment, neuropsychological functioning, and performance of instrumental activities of daily living [5] , as well as by the construct validity studies of its precursor, the MESA [34, 35] . Test-retest reliability coefficients for the COMPASS range from 0.78 to 0.81 in HIV-infected individuals. Consistent with prior research, impairment on the COMPASS was defined as scores of 24 or below [21] .
The IADL is a 13-item scale on which individuals are rated in terms of their ability to independently function in the areas of Financial Management, Home Repair, Medication Management, Laundry, Transportation, Grocery Shopping, Comprehension of Reading/TV Materials, Shopping, Housekeeping, Cooking, Bathing, Dressing, and Telephone Use. For each activity the participant separately rates his/her current level of independence and highest previous level of independence. The total score is the total AIDS Behav (2012) 16:2286-2296 2289 number of activities for which the individual currently requires more assistance compared to highest previous level of ability (ranging from minimal to complete assistance). Scores range from zero (no change) to 13 (increased dependence in all activities). A cut-off score of 2 or higher was established as a criterion for overall IADL dependence in previous analyses [5] and was used to define impairment in the current study.
Mood and Alcohol and Substance Use
Psychiatric diagnoses were assessed using the computerassisted Composite International Diagnostic Interview (CIDI [36] ), a comprehensive, structured interview used for the assessment of mental disorders according to the definitions and criteria of ICD-10 and DSM-IV. The CIDI is widely used in research and classifies current and lifetime diagnoses of mood disorders and substance use disorders, as well as other mental disorders. Presence and severity of current depressive symptoms was assessed with the Beck Depression Inventory II [37] .
Laboratory Assessment
HIV infection was diagnosed by ELISA with Western blot confirmation. Routine clinical chemistry panels, complete blood counts, rapid plasma reagin, hepatitis C virus antibody, and CD4? T cells (flow cytometry) were performed at each site's Clinical Laboratory Improvement Amendments (CLIA)-certified, or CLIA equivalent, medical center laboratory. HIV RNA levels were measured centrally in plasma and CSF by reverse transcriptase PCR (Roche Amplicor, v. 1.5, lower limit of quantitation 50 copies/mL).
Data Analyses
Statistical analyses were performed using PASW Statistics version 18.0 software (SPSS, Inc., Chicago, IL, USA). MMT-R scores were non-normally distributed the according to Shapiro-Wilk test (P \ 0.05) and they were resistant to transformation. Therefore, non-parametric tests including the Mann-Whitney U and Kruskal-Wallis were used to test bivariate relationships between the MMT-R and nominal variables, with alpha set at 0.05. Relationships between the MMT-R and continuous variables were performed using Spearman's q. In order to determine variables that were predictive of MMT-R scores, hierarchical multivariate regression analyses were used including the variables that demonstrated significant (P \ 0.05) bivariate relationships with MMT-R scores. Regression diagnostics for outliers, error residuals, and multicollinearity were assessed.
Results
Description of the Study Population
Participant psychiatric, NP, everyday functioning, and adherence characteristics are presented in Tables 2 and 3 . About 35 % of participants reported at least mild current depressive symptoms on the BDI-II, with 8.5 % currently having Major Depressive Disorder (MDD) and 26.3 % having had MDD at some point during their lifetime. Few participants endorsed current alcohol (AUD) and substance use disorders (SUD) (1.1 and 1.6 %, respectively), but lifetime occurrence of AUD (54.7 %) and SUD (20.3 %) was substantial. A substantial proportion of participants (40 %) were rated as globally NP impaired, with impairment in a specific NP domain ranging from as low as 13.8 % (verbal fluency) to as high as 35 % (executive functioning). Participants were impaired in 1.6 NP domains on average and mean clinical ratings were in the low average range (i.e., a rating of 3). On measures of everyday functioning, impairment was found in 30.3 % for practical work abilities (i.e., the COMPASS), 14.5 % in IADLs, and 19.6 % on the MMT-R. Self-reported adherence rates generally were quite high (mean = 96.7, SD = 11.1), with only 10.3 % reporting adherence levels below 90 %.
Bivariate Analyses
Results of bivariate analyses between the MMT-R and other variables are presented in Table 4 (relationship to demographic and disease characteristics) and Table 5 (relationship to psychiatric, NP, everyday functioning, and adherence . In a bivariate analysis of demographic characteristics, MMT-R performance was significantly related to age (Spearman's q = -0.10, P = 0.031), education (Spearman's q = 0.32, P \ 0.001), gender (Mann-Whitney U test; z = -2.98, P = 0.003), and race/ethnicity (Kruskal-Wallis test, v 2 = 28.02,\0.001). Overall, younger, more-educated, non-Hispanic whites, and men performed better on the MMT-R than their counterparts.
Similar bivariate analysis of MMT-R scores and disease characteristics revealed significantly lower MMT-R scores in those with hepatitis C infection (Mann-Whitney U test; z = -2.86, P = 0.004). MMT-R was not significantly associated (P [ 0.10) with other factors such as psychiatric Significant correlations were also found between MMT-R scores and COMPASS scores (Spearman's q = -0.47, P \ 0.001), but not with IADLs (Mann-Whitney U test; z = -0.83, P = 0.41) or indices of adherence (e.g., MMT-R Percent Adherence: Spearman's q = 0.03, P = 0.50).
Post Hoc Bivariate Analyses
Given that our findings were dissimilar to those of Albert et al. [8] , we performed exploratory post hoc analyses to assess the association between MMT-R scores and other variables in a subsample of our participants more closely matching the CD4 counts of their study population. Specifically, bivariate correlations were computed for participants (n = 56) with CD4 counts of 200 or less at the time of evaluation. In this subset, MMT-R scores were positively related to self-reported adherence (Spearman's q = 0.36, P \ 0.007) as they were in the Albert et al. [8] study.
Regression Analyses
Multivariate regression analyses were utilized to evaluate the prediction of MMT-R scores by the demographic, health, NP, and everyday functioning variables found to be significant at the bivariate level, as described above. Variables were entered in blocks, with demographic variables (i.e., age, education, gender and race/ethnicity) entered in Step 1, health variables (i.e., Hepatitis C status) in Step 2, and NP and everyday functioning variables (i.e., premorbid estimate, global, attention/working memory, verbal fluency, executive functioning, speed of information processing, learning, memory, number of impaired domains, and COMPASS scores) entered in Step 3 ( Table 6 ). The initial model was significant (R 2 = 0.15, Adj. R 2 = 0.14, F(4, 402) = 18.1, P \ 0.001), with education, race/ethnicity, and age each contributing to the prediction of MMT-R scores. Addition of hepatitis C in Step 2 did not significantly improve the model (i.e., P [ 0.10). With the addition of NP and everyday functioning variables in the third step, the model was significantly improved (R 2 = 0.34, Adj. R 2 = 0.32, F(15, 390) = 13.61, P \ 0.001), and MMT-R scores were predicted in order of their contribution by COMPASS scores (b = 0.20; P = 0.002), premorbid estimate (b = 0.19; Table 6 Prediction of MMT-R scores: results of hierarchical multiple regression analyses
Step 1 
Post Hoc Regression Analyses
As discussed above, discrepancies between our findings and those of Albert et al. [8] prompted exploratory post hoc analyses. A significant bivariate correlation was found between MMT-R scores and adherence in participants with current immunosuppression (n = 56). When we tested CD4 count and MMT-R scores for interactions in determining adherence we found such an interaction (F(8,423) = 10.61, P \ 0.001)., Higher MMT-R scores were associated with higher levels of adherence for participants with CD4 B200 (n = 56, F(8,423) = 12.07, P \ 0.001), but not for those with CD4 [200 (F(8,423) = 0.77, P = 0.64). This interaction is depicted in Fig. 1 . A multivariate regression model predicting adherence by MMT-R among participants with CD4 B200 and adjusted for depression (i.e., BDI-II Total Score) and global NP ratings was significant (R 2 = 0.19, Adj. R 2 = 0.15, F(3, 52) = 4.18, P = 0.01). Only MMT-R scores significantly predicted adherence (b = 0.46; P = 0.001) whereas depression (b = -0.04; P = 0.74) and global NP functioning (b = 0.21; P \ 0.13) did not.
Discussion
While performance-based tests of everyday functioning (e.g., medication management) offer promise in facilitating diagnosis of HAND, no instruments have yet been validated for the clinic or research. Our findings support the construct validity of the MMT-R in a well-characterized, geographically diverse cohort of HIV-infected patients attending six academic clinics.
The most robust support for the construct validity of the MMT-R was its associations with clinical measures of NP functioning. At the bivariate level, MMT-R scores were moderately correlated with most NP domains measured, including tests of executive functions, memory, information processing speed, verbal fluency, and attention/working memory. These domains are consistent with the requirements of both components of the MMT-R.
Contrary to our expectations, multivariate analyses revealed that attention/working memory and learning were the strongest predictors of MMT-R scores, domains that have been historically been more highly related to the medication inference items [8] . The burdens on learning and working memory for this section are high, as participants are required to encode, consolidate, retrieve, and manipulate information in order to answer questions about the sample regimen as well as an over-the-counter medication insert. Because an unfamiliar sample regimen was used in the task, participants' adherence to their own wellpracticed regimen may be less reliant on learning and/or working memory. Surprisingly, fine-motor skill deficits were not associated with performance on the MMT-R despite the fact that participants were required to have sufficient dexterity to place each pill in its requisite pillbox compartment. However, without a time limit or penalty for slow completion of test items on the MMT-R, it may be less sensitive to motor slowing.
Although MMT-R performance was associated with several sociodemographic factors (e.g., age), the most robust predictors were education, vocational functioning (i.e., COMPASS scores), and a reading-based estimate of premorbid IQ. One interpretation of these data is that these three sociodemographic predictors of MMT-R reflect the common influence of cognitive reserve, which may play an important role in the expression of HAND [38] . Specifically, cognitive reserve refers to the relative strength and utilization of neural networks and adaptive compensatory strategies that may moderate the clinical manifestation of HIV-associated neuropathology [39] . HIV-infected individuals with lower cognitive reserve (e.g., lower levels of education and occupational attainment) are at greater risk for HAND as compared to persons with high reserve [40] . Thus, in the current study, those persons with higher levels of occupational functioning, premorbid IQ, and educational attainment may have been protected against deficits in MMT-R performance as a function of higher cognitive reserve. This interpretation is commensurate with recent data showing that low literacy (i.e., lower cognitive reserve) is a risk factor for medication non-adherence in persons living with HIV [41] . In the current study, MMT-R scores were not related to adherence in the full study sample. Given that impaired neurocognition in HIV is associated with diminished medication management capacity [5, [8] [9] [10] [11] and poorer medication adherence [13, 14] , we expected that medication management capacity would be related to adherence among those with HIV. However, this relationship has yet to be specifically demonstrated. While the Albert study [8] found increased likelihood of medication recall errors (60 % vs. 31 %) in those with impaired memory and low medication inference scores, its small overall sample size precluded statistical comparisons of error likelihood across NP status groups [8] . More recently, Thames et al. [22] found no association between self-reported and performance-based assessments of both medication management and financial management, concluding that deficits were more readily identified through performance-based measures. It remains to be seen whether an objective measure of adherence (e.g., electronic monitoring) may correspond more closely to MMT-R performance. Alternatively, associations between diminished performance-based medication management performance and adherence may be obscured by the standardization involved in developing a simulated task regimen used for all participants. By testing with a sample regimen, the task may specifically evaluate a given participant's aptitude for initial adherence to a novel regimen. This ability may become gradually diminished even as participants continue to adapt to cognitive impairments using compensatory strategies (e. g., fixed medication schedules [9] ) to remain adherent to their own familiar and well-practiced regimen.
Several similarities and distinctions in our study compared to that of Albert et al. [8] warrant discussion to better understand our findings. Most notably, participants in our study had better immune functioning at the time of evaluation (mean CD4 = 477 vs. 199 [8] ), despite having longer estimated duration of HIV infection (i.e., 11 years vs. 7 years [8] ). These disparities in health status likely reflect historical differences in treatment options and effectiveness, since participants in the Albert et al. [8] study were evaluated at a time during which cART had just become available. More to the point, could these differences account for differences in findings between the two studies? In order to examine this possibility, we performed exploratory post hoc analyses, which suggested that current immune health significantly influenced the relationship between MMT-R scores and adherence. Specifically, MMT-R scores strongly predicted adherence among participants who were immunosuppressed (i.e., CD4 B200), but not in those with CD4 [200. Among immunosuppressed participants, MMT-R scores significantly predicted adherence, but other factors that have historically been predictors (i.e., depression and global NP functioning) did not.
While these exploratory post hoc findings require replication, we hypothesize that immunosuppression unmasks the relationship between medication management capacity and adherence. That is, in the setting of severe immunosupression, an individual's medication management capacity may become a more salient factor in the manifestation of adherence. Immunosuppression increases risk for neuropsychological compromise that may compromise adherence. A lack of association between NP and adherence in our post hoc analyses would appear to argue against this explanation, but our NP assessment may not have targeted the critical abilities that are lost and limit adherence in advanced patients.
Limitations of the current study include the exclusive use of a self-report measure of adherence and cross-sectional design. Several methods to measure adherence, including objective (e.g., electronic monitoring, pharmacy refill verification) and subjective (e.g., self-and otherreport) procedures might have increased the accuracy of its assessment. Additionally, a longitudinal study design could have enabled us to evaluate the ability of MMT-R to predict adherence and test whether changes in MMT-R scores predict decline in adherence. Finally, the MMT's use of ''sample'' medications that are in common use may also introduce a heightened possibility of intrusion errors if a patient's current or past medication is used with different dosing instructions as part of the MMT-R. Albert et al. [8] reports that approximately 40 % of physicians report not following guidelines for protease inhibitors, so it may be helpful for future investigations to assess whether the test includes medications that a patient uses or has used in the past.
The relationship between medication management capacity and adherence is likely complex with multiple factors, such as motivation, social support, stigma, and many others contributing to adherence level. While a level of medication management capacity seems necessary, other factors may be more relevant and overshadow it in some patients. Thus, future studies might utilize more complex statistical modeling (e.g., structural equation modeling) to better understand the nature of these relationships. Finally, cART has been dramatically simplified since the MMT and its later versions were developed. These changes suggest that measures of medication management capacity should more closely reflect current cART regimens.
Conclusions
In summary, our findings provide mixed support for the construct validity of the MMT-R. Although the MMT-R was moderately associated with current NP functioning and sociodemographic factors and predicts adherence in those with advanced immunosuppression, it failed to predict selfreported medication adherence in more immunocompetent patients. We recommend that interpretation of MMT-R data be supplemented with collateral information, including neuropsychological testing, psychiatric assessments, and neuromedical examinations, particularly when used for clinical purposes. Because MMT-R scores were strongly predictive of adherence among a subset of individuals with more advanced disease (i.e., CD4 B200), it may be most useful screening tool in this population.
